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Improved Dissolution Characteristics of Silymarin
and Their Bioavailability in Rats
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ABSTRACT-Silybin is the main component of Cardus marianus extracts originated from Silybumn marianum and has a
hepato-protective effect. It is a water-insoluble compound and poorly absorbed from the gastrointestinal tract, resulting in
very low oral bioavailability(BA). Polymeric mixed-micelle precursor formulation was made to enhance the dissolution rate
of silybin, showing the results of pH-independent release profile with increased dissolution. Oral BA of different prep-
arations in rats was evaluated, revealing that the new formulation showed increased BA more than 2-fold and 4-fold com-
pared to the marketed product and Cardus marianus extracts itself, respectively.
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A2 oA (Cardus marianus)S F73HAE LA
Silybum marianum(275: Milk Thistle, =37} O 2HE] &=
£% polyphenolic flavonoid2A F2]2H-8-2 el &4
AEY AW Gilibing 2 &Jo) o] @A isosilybin,
dihydrosilybin, silydianin, silychristin 522 A Eo] Ao
(Figure 1).
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Figure 1-Chemical structures of silymarin flavonoids. SBN(Sily-

bin), ISBN(Isosilybin), SCN(Silychristin), TXF(Taxiflofen), SDN
(Silydianin).
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evaporatore: Savant(USAYE AR&-3453t).

- EL
R DT Qs B

AEXMHN 9 cH=ef

FHTo R FIERA mElobrs da@nlehE A}
&t AEEA, T80 2 FoEA ZeHE ALR-sk
Az, ARBAAZE EQ L FYRFOLE AMET
F&EE T e ¢ Ze2ddgEs, 5%
A FYHEE EEAUE AMSE) 9 B8 F9E
=3, 7Hgst FAAES TP 83IA1A AFAIA New
formulation, AEZAE AP0y dxekog: sj=2%
& wlgjolr2 A (Cardus marjanus extracts, ) w}e)e}
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Figure 2-HPLC chromatogram of Silybin isomers, naringenin (in-
ternal standard) extracted from the rat plasma. (a) plasma blank, (b)
plasma sample, 30 min after oral administration, (c) spiked plasma
standard, 10 u//ml.
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Figure 3-Dissolution rate profile of Silybin from the new for-
mulation, Cardus marianus extracts and market product. Amount
equivalent to 60 mg as Silybin was dissolved in 750 ml of buffer so-
lution of pH 1.2 and 7.4. Keys; ¥, New formulation pH 1.2; []
, New formulation pH 7.4; O, Market Products pH 1.2; I, Market
product pH 7.4; @, Cardus marianus extracts pH 1.2; ¥/, Cardus
marianus extracts pH 7.4.
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Table I-Pharmacokinetic parameters of silybin administerd
orally at a dose of 60 mg/kg in rats.

Cardus marianus Market New
extracts product formulation
Trax (hr) 1.0£0.3 1.51£0.4 1.1£0.5
Ciax (Ug/ml) 9.0£2.7 12.6+2.5* 39.347.8*1
AUC(().gh,- )
> 24.6+7.4 48.4+13.5% 7+17.8%1
(ug/ml - hr) 8.4+13.5 107.7£17.8
Data are expressed as by MeantSD (n=6)
* : vs. Cardus Marianus extracts, p<0.05
T+ vs. Market product, p<0.05
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Figure 4-Time concentration profiles of plasma total Silybin(con-
jugated and unconjugated form) after oral administration at the dose
of 60 mg/kg as Silybin in rat. Keys; ¥, New formulation; O, Mar-
ket product; @, Cardus marianus extracts.
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